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SECTION A (Each question worth 4 marks) 
 
1. What factors influence the selection of pavement materials? 
 
2. What is the use of CGF factor? 
 
3. List the factors influencing the design of At-Grade intersections. 
 
4. Briefly describe four types of conflicting manoeuvres possible at an intersection. 
 
5. List the steps of construction of a sprayed bituminous surfacing. 
 
6. Briefly describe test which may be used to assess and control the following properties. 
(a) Stability (b) Resistance of rock to crushing. 
 
7. Outline three methods by which the viscosity of bitumen can be reduced to facilitate its 
application. 
 
8. Outline the objectives and the procedure for design of Asphalt surfacing. 
 
9. Outline the construction and maintenance factors must be taken in to account in 
pavement design. 
 
10. A number of techniques have been developed to provide information on pavement 
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SECTION B (Each question worth 15 Marks) 
 
1. (a) 
Discuss the design procedure and the principles of intersection deign. 
 
1. (b) 
Recent bitumen surfacing work in an area shows a history of poor results due to aggregate 
particles not being adequately bonded by the bitumen binder. Outline some procedures which 
may be adopted to try and overcome the problem.  
 
2. (a)  
Testing reveals a subgrade of 5. Traffic volume is 800 heavy vehicles per day. Design is 
required for a bituminous sealed rural road. Assume number of ESAs per commercial vehicle is 
2.5. Assume 2 lanes one lane each direction. CGF for design traffic=1.0.  
 
Limitations on the designs are: 
Minimum thickness of any layer is 100 mm. 
Thickness of stabilised layer 200 mm. 
Materials available see below. 
 
 
Materials available   CBR   Cost/m3 ($) 
 
Base course     80   60 
Sub base    45   45 
Selected fill    20   30 
Stabilised sub grade material  15   20 
 
Determine the most economical design using the empirical method 
 
Given NDT = Opening ESA/day x365xCGF    
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If the aggregate is 16mm crushed aggregate with ALD=10mm and the traffic flow is 500 
vehicles per lane per day increasing by approximately 5% per year, calculate the aggregate 
spreading rate and bitumen application rate for single application bituminous seal on a smooth 
surface. Given  Vf  = 0.17, Va = +0.005 and Vt  = -0.01.  
 
3.  
Calculate the design traffic for the following case; 
Nature of road – Dual carriageway urban freeway 
AADT (Year) – 18,000 (5years ago) 
Percent CV – 7% 
Growth rate – 4% 
Design period in years – 20 
Assume 50/50 split and urban arterial 
Assume each direction of flow has 2 lanes and 75% of heavy vehicles carried by heavy vehicle 
lane. 
 
Given: g = 1.2, ESA = 1.8, CGF = 30 
ESA/day = (AADT x DF)x(%HV/100)xLDFx(ESA per HV) 
NDT  = ESA/day x 365 x CGF 
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4(a) 
Trial mixes have been carried out to determine the optimum binder content for a dense graded 
bituminous concrete. The results are tabulated below. You are required to determine the 
optimum binder content and explain how it was selected. 
The mix is required to meet the following specification: 
 
    Minimum   Maximum 
Stability (kN)   5    _ 
Flow (mm)   3    3.5 
Air Voids (%)   4    7 





A new road is to be constructed through heavily timbered, mountainous terrain, involving a 
substantial quantity of earthworks. Outline the setting out procedures to be adopted for 
clearing, and construction of cut and fills. 
 
 
 
 
 
